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(54) Humidifiers for inhalers 

(57) The apparatus incorporates a 
temperature control arrangement by 
which air drawn through the apparatus 
fs supplied In a heated, moist condition 
at or close to a critical temperature of 
43°C. 

The appa ratus comprises a water 
chamber 6, heating means 1 1 forthe 
water, means (preferably a fan 4) for 
drawing airoverthewatertoanoutJet 8, 
a face mask 1 5 for the outlet, and a 
temperature sensor 13 within the outlet 
adapted to control either the heating 
means and hence the water 
temperature, or the speed at which the 
airisdrawnoverthewater,ort>oth r to 
maintain the air at or close to a required 
elevated temperature. 

Preferably, the apparatus fs 
designed to deliver air to the face mask 
15 in a volume substantially greater th an 
that required for breathing, and the face 
mask covers the nose euid m outh of the 
user and is formed with vents 23 
through which excess air together with 
air exhaled by the user can pass to 
atmosphere. 
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SPECIFICATION 

Medical breathing apparatus 

6 This invention relates to breathing apparatus for 
medical purposes. 

It has been found that humid airat around 90% re- 
lative humidity and a critical temperature of 43°C, 
when breathed by a patientfor periods up to around 
10 20 minutes, is effective in rendering groups of vir- 
uses in the upper respiratory tract inactive, which re- 
su Its in the body being able to counteract colds, aller- 
gies, etc efficiently, and thereby reduce dramatically 
the patient's recovery time. 
1 5 Although breathing apparatus has been proposed 
for such treatment, the arrangement of the appar- 
atus, particularly the temperature control, has not 
been well designed. Hence, the temperature of the 
heated, moist air has varied widely from the critical 
20 temperature, thereby reducing the effectiveness of 
the apparatus. 

An object of the invention Is to provide breathing 
apparatus incorporating an efficient temperature 
control arrangement by which air drawn through the 
25 apparatus is supplied to the user- in a heated, moist 
condition at or close to the critical tern perature. 

According to this invention such breathing appar- * 
atus is characterised by a water chamber, heating 
means for the water, means for drawing air over the 
30 water to an outlet, aface maskfor the outlet, and 
temperature sensor means located at or adjacent 
said outlet adapted to control either the heating 
means and hence the water temperature, or the 
speed at which the air is drawn over the water, or 
35 both, to maintain the airat or close to a required el- 
evated temperature. 

Preferably, the apparatus is designed to deliver air 
to the face mask in a volume substantial iy greater 
than that required for breathing, and theface mask is 
40 formed with vents through which excess air together 
with air exhaled by the user can pass to atmosphere. 

Preferably the means for drawing air Is a fan driven 
by an electric motor, which may be powered by the 
mains ora battery. 
45 Conveniently, the heating means is either an elec- 
trical resista nee. or positive tarn perature coefficient 
(PTC) elements and iscontrolled by the temperature 
sensor, and temperature adjustment is effected via 
an electrical control circuit, e.g. a solid state circuit. 
50 designed to regulate the power supplied to said heat- 
ing means and/or to the fan motor. 

In order that the Invention may be readily under- 
stood, four embodiments of breathing apparatus in 
_ arordanc«ther«withwillnowbedescribed.wIthre- 
55 ference to the accompanying drawings in which :- 
Figures 1 and 2 are half-sectional views of the first 
and second embodiments, respectively, 

Figure 3 is an exploded perspective view of the 
third embodiment, 
60 Figure4\za part sectional rearview showing the 
interiorofthethlrdembodiment, 

Figure 5 is a part sectional side view of the third 
embodiment, and 
Figure 6 is a part sectional side view of the fourth 
65 embodiment 
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Referring to Fig ure 1 , in this em bodi ment the 
apparatus is free-standing and comprises a re- 
ctangular housing 1 which may be moulded from 
plastics material, eg ABS. The housing has an air 

70 Inlet opening 2 leading to an inlet chamber 3 in which 
a fan 4 driven by a motor 5 is located, a water 
chamber 6 in the lower part of the housing, and a 
mixing chamber 7 leading to an outlet 8 which is pre- 
ferably a flexible pipe to which a face mask 1 5 can be 

75 removably fitted. 

Trie water chamber 6 is filled with water via a filler 
9 andhas an associated sight glass 10 to indicate the 
level of water therein. An electric resistance heating 
element 1 1 is located within the water chamber 6 and 

80 power is fed thereto from the mains or a battery, in a 
regulated manner, via an electric control circuit. e.g. 
a solid-state printed circuit 12, in response to a tem- 
perature sensor probe 13 located in the outlet 8. Trie 
mixing chamber 7 is insulated, in this embodiment 

85 by a surrounding sealed cavity wall 14 which prov- 
ides an air pocket so that the temperature in the mix- 
ing chamber is substantially unaffected by external 
changes in temperature. 
In use, ambient air is drawn into the inlet chamber 

90 viathefan4and is guided downwardly towards the 
water surface, where it passes along said surface to 
abstract heat and water droplets therefrom, thereby 
to heat and humidify the air. The heated, humid air 
then flows upwardly to collect in the mixing chamber 

95 7from where it is supplied, in use, to theface mask 
15. 

Thetemperatureand. if required, the humidity of 
the air passing throug h the outlet 8 is sensed by an 
appropriate device, such as the temperatu re probe 

100 13, and if the air isfound to be outside a required 
range. e.g. a temperature range between 40 - 45°C, it 
initiates the control circuit 12 to regulate the power 
suppliedtothe heating element 1 1 and. if desired, to 
the fan motor 5 so as to adjust appropriately the tern- 

105 perature of the water and possibly the air flow speed. 
For electrical safety, and prevention of corrosion, 
thefan motor 5 is preferably encapsulated and oper- 
ates ata low DC voltage. The circuit board 12isalso 
encapsulated for safety and reliability of operation In 

110 humid conditions. Foradditional safety, the appar- 
atus can be powered from an external A.C. or D.C, 
voltage supply using a double Isolation transformer. 

As mentioned hereinbefore, it Is preferable to limit 
use of the apparatus to periods up to approximately 

115 20mins,fbrwhichanappropriatetiming/alarm 
mechanism could conveniently be buiit into the 

apparatus. 

Referring to Figure 2, the second embodimen - 
shown therein is also free standing and like parts 

120 have been given the same reference numerals. 

Inthls embodiment, the housing 1 is in three parts, 
preferably moulded from a plastics material such as 
ABS. and comprises a one part base 1 6, which incor- 
porates the water chamber 6, and a two part cover 

125 17,18.Thelowercoverpart17hasa8hapedwalM9 
whfch carries most of the associated equipment, in- 
d udf ng the fan 4 and motor 6, the heating element 
1 1 , and circuit board 1 2. 
The motors is mounted on a sloping part of the 

130 wall 19 1 mrnediately beneath the inlet opening 2, 
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a^rArouah openings in said wall and directs StaSSL 

IhlTS • eSWtencetypeandhB « an aluminium 
shell which isencased within a coating of PTFEto 

bSjSfa^i? mo " nted ««t SU pperandwithina 
The i ci 'Wiitboard12,whiehi8preferablven- 

ormore.orevenatelescppicBxtensiontube^ 
^'^*^ nn « t « 1 to tbefacemaakvla alSljo „t22 

»mfo^K, maSkCan 1,6 pFvoted and/prrotatedto a 
comfortablepoaitionfortheuser. ,wo »» 

meri n ^ i n0te J! th ? thea,7an9e »" Bnt < rf thae qu ip- 

elempntiT^ He lower P art of heating 

rem^J imaged when the cover part 171s 
oJ^tr ^ d,a,d ^^ na v W rksurfacefbrdSni n g 

40 m^r^ nfT 1 WMOr Probe 0ver "eight whicn°by 
S ' f " B,eotriMl connection via thecfrcurt 
board12.,nd,ca te stheievelofwater.nthecSamber 

tfri.nll I ... . 
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tainedbyremovingthetopcoverpartia 

of a Dn a «^T Sl ^ des5anedto P ro,lu «» airspeed 



- ^ 

ted that, by providing a mask 15 which 

•nthisembodimemthe housing Isintwooarts 
compnsing a base 24 and a covert 

BO mrSff 24 incor P° r ate8 the water chamber 6, and 
S?? ea ^ d8t ^ eqMpmentf ncludinatn^ 

Tto^S 1 nBe,erne nt11,andcircuitboard 12. 
to^CE *; nMrp0rate8abaffl «waM26to gU d;air 
8B ^Tk k ° WardSand over the watersurfecein 

id^ir" !2T 0l,res3to5 'theapparatu S is P rov. 
^^! W8d9estla P 8dfro ntwallto provrdeat- 

userto adopt the position shown in dotted outline 

S3=s==ssss: 

Rfeferring again to Rgure4»in more detail, the 
heabng element 11 comprises a numberof positive 

ml? o ^?f ! n P T X ' mately80 ' C ' Spending upon 
ttienormalfillvolumeofwaterusedinthechambere 
and ambientconditions.Thefill level lin??Sthe 

the chamberefor insulation. Thiswatercanbe sub- 
tipff'T dyremo ^ v,aad rainplu 8 2te.^useof 

mg element safety is extremely important and PTC 

S amB ^ a ^PaclallyadvantageJuss^m^ 

mherentlysafeagainstoverheatmg.How^rn V a 

L^w Jfi, for * eflretandeo «»ndembodimentsis 

used.athermalcut-outwouldbeincJudedinthe 

heatIn^lementtoprevertoverheatir«.lnSmer 

board 12for additional safety. 
125 Tteclr^board12is solid stateandpreferabtv 

deafened to Includethefollowing control features- 
130 b) a temperature control sub-circuit forcon- 
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trolling the temperature of the heating element 1 1, 
and hence the water temperature, independence 
upon the water level sensed, and/orfor adjusting the 
fan speed, and hence the airflow over the water sur- 
5 face. This control circuit is preferably in the form of a 
proportional band, zero voltage switch for providing 
pulsed or continuous voltage to the heating element 
so as to provide accurate control and to reduce the 
possibility of electrical interference in use. 
10 c) acomparatorsub-tircuitforcomparlngthe 
output resistance from thesensor 13, which is prefer- 
ably a thermistor with a basic preset value, this sub- 
circuit being connected to the temperatu re control 
sub-circuit for providing a correcting signal forfinely 
15 adjusting the watertemperature, or fan speed. 

d) a mercury tilt switch connected so as to cut-off 
powerto the heating element 11 if the apparatus 
moves beyond a predetermined anglefrom its up- 
right position so as to ensure electrical safety. 
20 To reduce to a minimum the possibility of scalding 
the ueershouldthe apparatus fall over, an anti-spill 
cover30 (see Figure 3) is provided for the water 
chamber 6 having sloping front and rea r side walls 
31,32 to act as a dam to retain the water. 
25 Referring to Figure 6 r this embodiment is also of e 
convenient design to be portable. It comprises an el T 
ongate tubular housing 1 which, in use, is orientated 
to be generally upright. The housing comprises an 
upper end portion 33 and a lower end portion 34 of 
30 smaller dimensions, enabling it to be conveniently 
held by the hands of the user. The motor 5 is suppor- 
ted centrally within the portion 34, to reave an air 
passage around it (as shown), above the air inlet op- 
ening 2, which is defined by the bottom of the casing 
35 1 . The fan 4 is mounted above the motor near the 
junction between the portions 33 and 34. The water 
chamber 6 is supported centrally within the portion 
33 to leave an air passage around ft (as shown), the 
water chamberhaving a suitable heating element 1 1 
40 associated therewith. A face mask 1 5 is mounted on 
the top of the portion 33, which would be generally 
asdescrlbedabovewith reference to the third emb- 
odiment, and the temperatu re sensor 1 3 is app- 
ropriately located therein. The ci rcuit board 1 7 is 
45 mou nted in a convenient position, e.g. as shown. 
In use, as shown by the arrows, air is drawn up- 
wardly through the opening 2 and through the air 
passages around the motor 5 and tank 6, whereafter 
it is deflected by sloping wails 34 defining the face 
50 mask 1 5 across the water in the tank 6 and then up- 
wardly through an outlet 8 to pass into and through 
the face mask. As described in respect of the forego- 
ing embodiments, th? heated, moist air delivered to 
the face mask 1 5 is in a volume fa r greater than body 
55 requirements and the excess air would be vented to 
atmosphere. 

CLAIMS 

60 1 . Breathing apparatus incorporating a tem- 
perature control arrangement by which air drawn 
through the apparatus is supplied in a heated moist 
condition, characterised fjy a water chamber, heat- 
ing means for the water, means for drawing air over 

65 thewatertoanoutletrafacBmaskfortheoutleXand 



temperatu re sensor means located at or adjacent 
said outlet adapted to control either the heating 
means and hence the watertemperature, orthe 
speed at which the air is drawn over the water, or 
70 both, to maintain the air at or close to a required el- 
evated temperature. 

2. Breathing apparatus according to Claim 1, 
characterisedinthat said apparatus is designed to 
dellverairto the face maskin a volumesubstantially 

75 greater than that required for breathing, and In that 
theface mask is formed with vents through which 
excess air together with airexhaled by the user can 
pass to atmosphere. 

3. Breathing apparatus according to Claim 1 or2, 
80 characterised in thatthe meansfor drawing air over 

the water delivers said alrto the outlet at a pressure 
above atmospheric 

4. Breathing apparatus according to any one of 
Claims 1 to 3, characterised in thatthe face mask is 

85 designed to cover the nose and mouth of the user. 

5. Breathing apparatus according to any one of 
Claims 1 to 4, characterised inthatthe meansfor 
drawing air is a fan driven by an electric motor. 

6. Breathing apparatus according to anyone of 
90 Claims 1 to 5, characterised in thatthe heating means 

is either an electrical resistance, or positive tem- 
perature co-efficient (PTC) elements, in thatthe heat- 
ing element is controlled by the temperature sensor, 
and in that tern perature adjustment is effected via an 
95 electrical control circuit, designed to regulate the 
power supplied to said heating means and or to the 
fan motor. 

7. Breathing apparatus according to Claim 6, 
characterised inthatthe electrical control circuit in- 

100 dudes a temperature control sub-circuit for con- 
trolling metemperam re of the heating element in de- 
pendence upon the water level sensed, and/orfor 
adjusting the fan speed, and a comparator sub- 
circuit for comparing the output from the tem- 

105 perature sensor with a preset valve and providing a 
correcting signal to the temperature control sub- 
circuit for finely adjusting the watertemperature, of 
fan speed. 

8. Breathing apparatus according to any one of 
1 1 0 Claims 1 to 7, and which is designed to be portable, 

characterised in that the face mask is pivotally moun- 
ted to the outlet to enable the user to tilt the maskin 
relation to the body of the apparatus into a comfort- 
able position. 

115 9. Breathing apparatus according to any one of 
Claims 1 or8, and which is designed to be portable, 
characterised Inthatthe water chamber is provided 
with an anti-spill cover having sloping walls which 
act as a dam to prevent egress of water should the 

120 apparatus fall over. 

10. Breathing apparatus according to Claim 9 
characterised in thatthe electrical circuit includes e 
tilt switch connected to cut-off powerto said heating 
element if the apparatus moves beyond a pred- 

125 etermined anglefrom its upright position. 

1 1 . Breathing apparatus according to any one of 
Claims 1 to5, characterised inthatthe housing Is of 
elongate tubular form and is intended to be used In a 
generally upright condition with the air inlet opening 

130 at the bottom and the face mask at the top of the 



housing. In that the motor,fan and watertankare 
ocatedat spaced positions within the housing to 
leave air passagesthrough the housing, and In that 
5 dX2 throu a htnelen 8th«rfthehousingand 



singthrough an outlet into theface mask. 
12. Breathing apparatus constructed, arranged 

10 i. 2,3 to 5 or 6 of the accompanying drawings. 
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